Ca 1−x Sr x VO 3 is a Mott-Hubbard-type correlated electron system whose bandwidth can be varied by the V-O-V bond angle, but the actual effect of bandwidth control on the electronic structure has been controversial in previous photoemission experiments. In this work, band dispersions and Fermi surfaces of SrVO 3 and CaVO 3 are studied by angle-resolved photoemission spectroscopy.
the coherent part to the incoherent part 4 in a dramatic way compared to the moderate enhancement of γ. 9 In contrast, according to a bulk-sensitive photoemission study using soft x-rays, neither appreciable spectral weight transfer nor appreciable band narrowing has been observed for SrVO 3 and CaVO 3 . 10 On the other hand, another bulk-sensitive photoemission study using a laser has revealed the suppression of spectral weight near E F in going from SrVO 3 to CaVO 3 . 11 Thus, the difference in the electronic structure between SrVO 3 and CaVO 3 still remains unclear. To reconcile the discrepancies between the different experiments caused by overlapping surface and bulk signals, angle-resolved photoemission spectroscopy (ARPES) turned out to be a powerful method, as demonstrated by the successful ARPES observation of band dispersions and Fermi surfaces in SrVO 3 . 12 In that study, mass renormalization which is consistent with γ and reflects the bulk electronic properties could be identified. The result has been confirmed by a subsequent ARPES study using epitaxially grown thin films of SrVO 3 with high surface quality. 13 However, how the electronic structure changes with bandwidth control in CSVO has not been studied using ARPES. In order to address this issue, in the present work, we have performed an ARPES study of SrVO 3 and CaVO 3 . In going from SrVO 3 to CaVO 3 , one would expect that the observed band dispersions reflect band narrowing effects both due to orthorhombic lattice distortion and electron correlation. In this work, we have clearly observed the narrower band width in CaVO 3 than that in SrVO 3 , which is quantitatively consistent with the specific heat coefficient γ.
By comparing the ARPES results with the results of band-structure calculations 14, 15 , the effects of the orthorhombic lattice distortion and electron correlation on the observed mass renormalization are discussed.
ARPES measurements were performed at beamline 28A of Photon Factory with a Scienta SES-2002 electron analyzer. The typical energy and angular resolutions were about 30 meV and 0.3 degree, respectively. Single crystals of SrVO 3 and CaVO 3 were grown by the travelling-solvent floating zone method. Samples were first aligned ex situ using Laue diffraction, cleaved in situ along the cubic (100) surface at 20 K and measured at the same temperature in a pressure better than 1 × 10 −10 Torr. We used circularly polarized photons with energies from hν=47 to 100 eV. In this paper, the electron momentum is expressed in units of π/a, where a = 3.84Å (3.76Å) for SrVO 3 (CaVO 3 ) is the cubic lattice constant corresponding to the V-V distance. k x and k y are the momenta parallel to the cleavage plane and k z is the momentum perpendicular to the plane.
First, we show energy distribution curves (EDCs) of SrVO 3 and CaVO 3 for k x =0 with various k y 's in Fig. 1 . The coherent part within ∼ 0.7 eV of the Fermi level (E F ) shows a clear dispersive feature corresponding to the calculated band structure. The incoherent part, which reflects electron correlation, centered at ∼ -1.5 eV and ∼ -1.3 eV for SrVO 3 and
CaVO 3 , respectively, shows appreciable momentum dependent intensities as seen in Figs. 1(a) and 1(b). The intensity is stronger within the Fermi surface (k y < k F ), consistent with the previous ARPES study on thin films and the results of DMFT calculation. Fermi surfaces are extended along the k x and k y directions and were not clearly observed in the previous study. 12 The result of the spectral weight mapping for CaVO 3 is similar to that of SrVO 3 , but the momentum distribution is generally broader than SrVO 3 because the crystal structure of CaVO 3 is orthorhombic and band folding occurs due to the quadrupling of the unit cell as shown in Fig.2 (d) . Since the cleaved surface may contain ab, bc, and ac planes, the observed ARPES spectra would be a superposition of the dispersions from the ab, bc, and ac surfaces. Such folded bands of different orientations are not resolved in the present spectra, and would give rise to the broad spectral weight distribution compared to that in SrVO 3 .
Figures 3(a) and 4(a) show the photon energy dependence of the ARPES spectra of SrVO 3
and CaVO 3 , respectively, for k x =0 cuts along the k y direction. The asymmetry of the ARPES intensity with respect to k y =0 is due to matrix-element effects of the circular polarized light.
The observed parabolic band is the d xy band, which has nearly two-dimensional electronic structure in the k x -k y plane parallel to the sample surface. Spectral features of CaVO 3 are broader than those of SrVO 3 , which may be due to the orthorhombic crystal distortion of Fig. 3(b) ]. Assuming the two-dimensional cylindrical Fermi surfaces for the three t 2g orbitals, the electronic specific heat coefficient γ has been estimated from the observed v F to be γ ∼ 7.5 and ∼ 9.0 mJ mol has a narrower QP bandwidth than SrVO 3 , while this has been unclear in the previous photoemission studies 4,10,11 . Now, let us discuss possible mechanisms of the band narrowing in these materials. The observed band widths for both SrVO 3 to CaVO 3 are nearly half of those predicted by the band-structure calculation. This can be attributed to electron correlation as LDA+DMFT calculations explain the mass renormalization by a factor of ∼2 if a moderate Coulomb interaction U is assumed.
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In going from SrVO 3 to CaVO 3 , the additional band narrowing has been observed as de- Corresponding EDC's. The dispersive feature within ∼0.7 eV of E F is the coherent part, while the broad feature centered around 1.3-1.5 eV below E F is the incoherent part. 
